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Held of The Invention 
Backgroun d of Trie Invention 

= B ^ a -°'-^^ 

and the ferricyankte is reduced to ferr^anS^J^^^T ' errk * ank,e - ^kKose is oxidized 
^^P^aMsappn^^ 

bmetric determination. . e ecOTca ' P° ,e " ba| . ■» method is referred to as the "end-point" method of amper- 

PO-assH. ferricyanide are he»on a 

such as platinum, and me cathode is forJSS a^SeZX ^ ^ ,ormed *" anode materia., 
enzyme. In a preferred embodiment, the «^£SJS£ZS^ The anode is «»*» "ith an 

I00O7J l^gene| al( WO88r08713.pu l ^^S^ 1 sarZ!^ ^f" e,aS ^^ »«• P^able to ghicose. 
meetectrodesaremadeotmes^ 

•s larger than me other (working) electrode electrodes (referred to as a pseudoreierence electrode) 

f-r"^ 

etec.rica.ly conducting materials. The PoltoW.T.e^u^l^^ ^ ^ """ e *• and same 
sample of human whole Wood from about ^oTa^O mtr^^ » ,ea ^ n « wB ft « ««» accommodate a testing 
m '™asu,ememo.ananaV.e.suchasg.u^^^^^ 13 microWers. errors m 

the low dosing error is manifested as anU^m^ 

by the meter used in conjunction with the test slrio Low ^ " "° measure ™ n ' o» the anafyte 
Persons who often have difficuHymexp^^^ 

a lancet. ^ 9 area sonabfy srzed btood drop for testing upon pricking their linger with 

Summary of the Invention 

ir^h^ 

sma,.er spreading mesh than simitar pr^ar, ^ipT F I rt he^ThTreZ ^ fJ ** ^ 9 bn * f wa » and 

prior ar, tes, strips. The minimum bfo^^Sp^uire^rr 8 " * m&en ^ ,ha " in *mHar 

.10011) Tbesn^ersamptevotomerepu^ ■ 
uring an anatyte. such as glucose, from a who.e btoTsaS T^T?, v un)e *** errors resu.t when meas- 
such asintants andthe etderfy. who have diHicl^eSa rlaso^ ' S T** *» ,hose 

with a lancet. Also, with the present inventive stn> KS^ZE? "St *° P °' M ° 0d *> P " Cki "9 thei ' *•»«* 
correlates those measurements loacor^entraHoTolanaMT. ^ ?' "* C °^ S CU " en ' ^asurements and 
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air vents reduce the occurrence of ah bubbles trapped in the reagent well when a sample is being tested Air bubbles 
can produce testing errors. ' . 

Brief Description of the Drawings 

IQ013J 

FIG. 1 is an exploded view of the present inventive biosensor test strip. 
FIG.2lsatopviewofmeb^^ 

FIG. 3 is a top view of the fully constructed, preferred biosensor test strip! 
FIG. 4 is a cross-sectional view of the biosensor of FIG. 3 along Fines 21-21. 
FIG. 5 illustrates hypothetical calibration curves for different lots of biosensor lest strips. 
Description of the Preferred Embodiment 

10014] The preset inventive biosensor test strip is similar to the preferred embodiments the test strip described in 
Pollmann et aL, U.S. Patent No. 5,288,636, issued Feb. 22, 1 994. • " 

However, the Pollmann etal. strip has a construction such that loo many low dosing errors result when whole blood 
samples below about 13 microliters are tested for blood glucose. ~~" 

[0015] In the present inventive test strip, reagent well 9 (Fig. 4) has been reduced in size over the Pbllmann et al 
reagent well and repositioned so that a smaller surface area of the counter electrode 5 than the working electrode 4 
isexposed by cutout portion 8, which forms reagent well 9. (Figs. 1-4) Mesh 13, which is a spreading mesh, is also 
reduced in srze over the Pollmann et al. mesh. (Figs. 1, 3, 4) These changes irTstrip architecture result in a test strip 

mn. ^ * )eaSUre an analyte ' SUCh 88 9,ucose > ,rom a min «™™ wh ole Wood sample of about 9 microliters 

[0016] Refernngspec.f.cally toFigs. 1 through 4 .there Is shown the presently preferred embodiment of the inventive 
oiosensor test strip. 

I0 °. 1 ^ . T ^ S,rip . 1 comprises ,irs,and electrically insulating layers 2 and 3. respectively. Any useful insulating 

matenal w.11 be su.table. Typically, plastics, such as vinyl polymers and polyimides'provide the electrical and structural 
properties which are desired. Preferably, these layers are Melinex® 329 7 mil 

[0018] The biosensor test strip shown in Figs. 1 through 4 is intended to be mass produced from rolls ol material. 

^TnT! °' a TV ia ' ^ fe SU " fcienUy " exib,? ,0r ro " P*"»h9 and at the same time sufficiently 

stiff to give a useful stillness to the finished biosensor test strip 

£° 1 w! yerS - - nd - 6601 any USe,t " ' hiCkneSs - ,n a pre,erred embodiment, layers 2 and 3 are about 180pm 
. (7 mil) truck. — - r 

[0020] Working eleclrode 4 and counter electrode 5 are preferably deposited on a backing of insulator material 7 . 
such as polyimKJe, to reduce the possibility ol tearing the electrode before it is affixed to layer 2. Working electrodel 
and counter electrode 5 are substantially the same size and are made of the same electrically conducting materia? 
Examples of electrically conducting materials that may be used are palladium, platinum, gold, silver, carbon titanium 
and copper. Noble metals are preferred because they provide a more constant; reproducible electrode surlace area 
Palladtum is particularly preferred because it is one of the more difficult noble metals to oxidize and because it is a 
relatrvely inexpensive noble metal. Silver is not preferred because it is more readily oxidized by air than the other noble 
metals listed above. Preferably, electrodes 4 and 5 are about 0.1 pm (micron) thick and backing 7 is about 25 urn 
(microns) ttuck (commercially available from Courtaulds Performance Films in California and SouthwaP Technologies. 

J0021) Electrodes 4 and 5 must be sufficiently separated so that the electrochemical events al one electrode do not 
mterfere with the electrochemical evenls at the other electrode. The preferred dislance between electrodes 4 and 5 is 
aoout 1 .2 millimeters. • *r — 

[0022] In the preferred embodiment, electrodes 4 and 5. affixed to backing 7. are unspooled from reels and attached 
to layer 2 by the use ol hot mel. adhesive (not shown). Electrodes4 and 5 alsoprelerably extend from one end of layer 
2 to the other end in parallel configuration. ■ 
[0023] | Insulating layer 3 is fixed on lop ol layer 2 and electrodes 4 and 5 by Oie use ol hot melt adhesive (not shown) 
Layer 3 includes cutout portion 8. which defines reagent well 9. Both the size and .he position of cutout portion 8 are 
critical to the invention. Cu.oul portion 8 must be sutticiently small and must be sufficienlly positioned such ttTat in 
combmalion w,.h the spieading mesh, described below, a minimum whole blood sample volume ol about 9 mic.oliters 
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S3!* TZ^, a " a ^ ed ^ ^ ,eS * T?,e pre,erred *« °» cutou < 8 «S * millimeters by 4 2 millimeters 
show rn Rg* 1-4. Importantly, cutout portion 8 is positioned over electrodes 4 and 5 such that asmaller surface arei 

4 elwfce astorge as the exposed surface area ol counter electrode 5. Surprisingly, offsetting cutout portion 8 to expose 
a smaRer surface area lor the counter electrode man the working electrode doi not adverse* affecTmeSeSTl 
^^om a sample being measured. In this preferred embodiment, electrodes 4 and 5 are 1.5 J? 
I0025J B.osensortessmpl may be accompanied byap^rsource(notshown)^^^ 

:2Xr^~ 

WSJ Biosensor reagent Jl (Rg. 4) is placed in well 9 so that it covers substantially all of exposed surfaces 1 0 and 

£°'ZT^TJ "T*-: reSpeCBVe,y - <Fi9S - M > *» «"»"»* °» a -agent tt,M may S 

5 a n 1 Z? ^ esen \ mvenfion fe a '^gent for measuring glucose from a whole blood sample 

Eth^^ 

TROSOLfiT'jI&o Mhin^ir! v ^' l,nr 'eto , t c flask) of a buffer/MATROSOL® mixture by adding 1 2Q0O grams (g) MA- • 
TCOSOL® -250 M to 0.740 M aqueous potassium phosphate buffer (including 80.062 g monobasic potassium 
P^a.eand26.423gd^po»ass i umphospha.e)atpH 

2les Pre!>a,e AV ' CE '® mlx,Ure S,irrin9 14 0000 9 AVICEL ® RC-591 F and 504.7750 g water for 20 

mS^r^ 

Ste P 4-v^e S «rrhg.addmetotalTRh-ON®m«.u,edrt^ 

mixture. Once addition is complete, continue stirrig overnight. enomeiotaiAViCEL® 

I°, m6 "* T ,eSU " in9 ' r0m S,6P 4> ^ White S,irrin9 ' 98 7750 9 PO^shm femcyanide. (Add a little 
potassium ferr.cyan.de at a time to allow the potassium ferricyankte to dissolve as added.) 

Step 6- Stir the resulting mixture of Step 5 lor 20 minutes. 

Step 7- Adjust the pH of the mixture resulting from Step 6 to 6.25 by adding potassium hydroxide. 

ml^L^ T °.' S,6P ? - a(W 91533 9 9,UC0Se ° Xidase < 218 50 ,e " a ^thy. benzidine units per 

milligram (mg) Irom Biozyme) and stir at least 20 minutes. 

Step 9- To the resulting mixture of Slep 8. add 20 g potassium glutamate and stir at least 20 minutes. 

Step 10- Filter the resulting mixture of Step 9 through a 100 M m (micron) sieve bag to remove any AVICEL® 
ck.mp,ng^The Wtrate is the resulting reagent composition (reagent 11). which is added to reTe^.TelS and J 
then dried at about 50 'C lor about 3 minutes. "eageni wen a ana 1$ 

(0028) In 'he preferred embodimenHor glucose determination. 4 microliters of reagent made by the above-stated 
T^l ? i. ,0rmed by CU,OU ' * 71,15 amOUn, °' H "» substanS covTsurtace arTas 10 aS 

of anil! £T £ ^ 5 f* 2) WW 3,80 ^ 8 S0NiCien, ™ Un » 01 a I £2 

of enzyme (glucose oxidase) to catalyze the oxidation of glucose (from a sample of human whole UoZ andTe 

reduchon otterr^aoide to completion, as defined herein, wilh^ 
9..^p,elerab.e,o h ea.weH 9w ima600Wa,,coronaarc.gappeda.1/40.0(X,^ 

potassium phosphate buffer. 14 grams microcrystalline cellulose (AVICEL® RC-591 F) per liter of reaoent o fi nr am « 

'^j^^Ja* sodium succwale, and 1.57 million letramethyt benzidine unitsbf glucose oxidase per liter ol leaoent 
Sod,umhydrox rt e(6No,ma.so,u.ion)isused,o,i,,a.e,his,eagenUoapHo.6^ ' 
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Ihe same protocol described above, but amounts of components should be adjusted and components substituted 
(sodium succinate for potassium gtutamate and sodium hydroxide for potassium hydroxide) to achieve the component 
concentrations stated above. Drying of this reagent in reagent wen 9 typically results in a loss of enzyme activity of 
about30-35%. 

[0030] After drying reagent 11. a spreading mesh 1^ which has been impregnated with, a surfactant, is placed over 
cutout portion 8 and is affixed to second electrical insulator 3. Spreading mesh 13 is preferably a polyester monofilament 
mesh from ZBF (Zurich Bolting Cloth Mfg. Co. Ltd. , RGschlikon, Switzerland). Trie spreading mesh is preferably dipped 
in a solution of 0.8% (wtrvol.) dfoctylsodium sulfosuccinate (DONS) m a solution of 50:50 (voLvol.) methanofcwater, 
and then dried. Spreading mesh 13 must be small enough such that in combination with the size of cutout portion 8 
and placemen! of cutout portion 8 the biosensor strip will accurately measure analyte from a minimum whole blood 
sample of about 9 microliters. The preferable dimensions of spreading mesh 13 are 6 mm x 5.8 mm. In the most 
preferred biosensor strip, the 6 mm side of the mesh is parallel to the long side of the strip shown in figs, 1-4. 
[0031]. Preferably, spreading mesh 13 is affixed to adhesive tape 14, which includes hole 15. (Figs. 1, 3, 4) Adhesive 
tape 14 is preferably made of polyester with an adhesive backing. (Available from Tapemark, Medical Products Division, 
223 E. Marie Ave., St. Paul, Minnesota 55118) Adhesive tape 14 is preferably dyed maroon and hole 15 provides a 
target area for application of a sample to be analyzed by the biosensor. Hole 15 exposes at least a portion of spreading 
mesh 13 and cutout portion 8, and preferably exposes substantially all of cutout portion & Tape 14 preferably includes 
slits 16, as shown in Figs. 1 and 3, located on opposing sides of hole 15. (Two slits 16 are shown in Figs. 1 and 3, but 
one slit may be sufficient.) Slits 16 constitute air vents, which reduce the occurrence of air bubbles trapped in the 
reagent well upon the addition of a sample such whole blood to the reagent well. Reducing the occurrence of air bubbles 
trapped in reagent well 9 results in fewer testing errors. 

[0032] After drying the reagent and affixing the spreading. mesh, the rolMormed biosensors are separated by die 
punching to form discrete biosensors, which are used in conjunction with 1) a power source in electrical connection 
with the working and counter electrodes and capable of supplying an electrical potential difference between the working 
and counter electrodes sufficient to cause diffusion limited electrooxidation of the reduced form of the redox mediator 
at the surface of the working electrode, and 2) a meter in electrical connection with the working and counter electrodes 
and capable of measuring the diffusion limited current produced by oxidation ol the reduced form of the redox mediator 
when the above-stated electrical potential difference is. applied. 

[0033] The meter described above will normally be adapted to apply an algorithm (discussed below) to the current 
measurement, whereby, an analyte concentration is provided and visually displayed. Improvements in such power 
source, meter, and biosensor system are the subject of commonly assigned U.S. Patent Number 4,963,814, issued 
October 16, 1990; U.S. Patent No. 4,999,632, issued March 12, 1991; U.S. Patent No. 4.999.582, issued March 12, 
1991; U.S. Patent No. 5.243.516, issued September 7. 1993; U.S. Patent No. 5.352,351, issued Oct. 4, 1994; U.S. 
Patent No. 5,366,609, issued Nov. 22, 1994; White et al., U.S. Patent Application Serial No. 08/073,179, filed 6/8/93 
(Issue Fee mailed 12/27/94). how U.S. Patent No. 5,405,511. issued April 11, 1995; and White et ai., U.S: Patent 
Application Serial No. 08/343,363. filed 11/22/94 (Issue Fee mailed 5/5/95), now U.S. Patent No. 5,438,271, issued 
August 1,1995. 

[0034] For easy electrical connection of the power source and meter, additional cutout portion 12 (Figs. 1 through 
4), exposing portions of the working and counter electrodes, are preferably provided in the biosensor device. 
[0035] The biosensor device described above may be used to determine the concentration of an analyte in a fluid 
sample by performing the following steps: 

a) contacting a fluid sample, such as whole blood, with a reagent (described above) that substantially covers 
surlace areas 10 and 20 ol working and counter electrodes 4 and 5 , respectively; 

b) allowing the reaction between the analyte and the oxidized form of the redox mediator to go to completion, as 
defined herein; 

c) subsequently applying a potential difference between the electrodes sufficient to cause diffusion limited elec- 
trooxidation of the reduced form of the redox mediator at the surface of Ihe working eleclrode; 

d) thereafter measuring the resulting diffusion limited current; and 

e) correlating the current measurement to the concentration of analyte in the fluid. (Reaction completion is defined 
as sufficient reaction between the analyte and Ihe oxidized form ol the redox mediator to correlate analyte con- 
centration to diffusion limited current generated by oxidation of the reduced form of Ihe redox mediator at the 
surface of Ihe working electrode.) 
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[0036] Many anaryte-conlaining f luids may be analyzed. For example, analytes in human body fluids such as whole 
blood, blood serum, urine and cerebrospinal fluid may be measured Also, analytes found in fermentation products 
and in environmental substances, which potentially contain environmental contaminants, may be measured. 
[0037] When measuring analytes found in human body fluids, especially whole Wood, the potential difference applied, 
between the electrodes is preferably no more than about 50amiHivolts. When a potential difference above about 500 
millivolts is applied between the electrodes, oxidation of the working electrode surface (for palladium) and of some 
blood components may become intolerable, thereby preventing an accurate and precise correlation of current to analyte 
concentration. For an assay of glucose in. a whole blood sample, wherein the oxidized form of the redox mediator is 
ferricyanide, a potential difference from about 150 millivolts to about 500 millivolts may be applied between the elec- 
trodes to achieve diffusion limited electrooxidation of the reduced form of the redox mediator at the surface of the 
working electrode. Preferably, about .300 millivolts potential difference is applied between the electrodes. 
[0038] Current generated from the oxidation of the reduced form of the redox mediator may be measured at any time 
from about 0.5 seconds to about 30 seconds after the potential difference is applied between the electrodes. At less 
than about 0.5 seconds, diffusion limited current is difficult to measure due to the charging current After about 30 
seconds, convection becomes significant, thereby interfering with the measurement of a diffusion limited current 
[0039] The current measured during the assay of an analyte from a fluid sample may be correlated to concentration 
of the analyte in the sample, by application of an algorithm by the current measuring meter. The algorithm may be a 
simple pne, as illustrated by the following example: 

. *• 

[Analyte)=Ci 75 + d 

wherein [Analyte) represents the concentration of the analyte in the sample (see Fig. 5), i 7 5 is the current (in micro- 
amps) measured at 7.5 seconds after application of the potential difference applied between the electrodes, C is the 
slope of line 22 (Fig. 5), and d is the axis intercept (Fig. 5). . 
[0040] By making measurements with taown concentrations of analyte. calibration curve 22 (Fig! 5) may be con- 
structed. This calibration will be stored in the Read Only Memory (ROM) key of the meter and will be applicable to a 
particular lot of biosensor test strips. Lines 24 and 26 in Fig. 5 represent other hypothetical calibration curves tor two 
other different lots of biosensor test strips. Calibration for these biosensor lots would generate slightly different values 
for C and d in the above algorithm. 

[0041] In analysis of glucose from a sample of human whole blood, 20 ul of whole blood is preferably added to the 
above-stated glucose reagent. The reaction of glucose and terr cyanide is allowed to go to completion, thereby forming 
gluconic acid and fenocyanide. This reaction normally requires a short time, preferably less than about 20 seconds, 
to go to completion. About twenty seconds after addition of the whole blood sample, a potential difference of about 
300 millivolts is applied between the electrodes, thereby oxidizing ferrocyanide to ferricyanide at the surface of the 
working electrode. Current measurements are made at 0.5 second intervals from 1 second to 7.5 seconds alter the 
potential difference is applied between the electrodes. These current measurements are correlated to the concentration 
of glucose in the blood sample. 

[0042] In this example of measuring glucose from a blood sample, current measurements are made at different times 
(from 1 second to 7.5 seconds after application of the potential difference), rather than at a single fixed time (as de- 
scribed above), and the resulting algorithm is more complex and may be represented by the following equation: 

[Glucose] = C, i, + C 2 i 2 + C 3 i 3 + ...C n i n 4 d, 

wherein i, is the current measured at the first measurement time (t second after application of the 300 millivolt potential 
difference), ^ is the current measured at the second measurement time (t .5 seconds after application of the 300 millivolt 
potential difference), ig is the current measured at the third measurement time (2 seconds after application of the 300 
millivolt potential difference). i„ is the current measured at the n*» measurement time (in this example, at the 14 th 
measurement time or 7.5 seconds after application of the 300 millivolt potential difference), C„ C 2 , C 3 . and C n are 
coefficients derived from a multivariate regression analysis technique, such as Principle Components Analysis or Partial 
Least Squares, and d is the regression intercept (in glucose concentration units). (A modification of this procedure may 
be used in the event that calibration curves illustrated by Fig. 5 have considerable curvature.) 
[0043] Alternatively, the concentration of glucose in the sample being measured may be determined by integrating 
the curve generated by plotting current, i, versus measurement lime over some time interval (for example, from 1 
second to 7.5 seconds after application of the 300 millivolt potential difference), thereby obtaining the total charge 
transferred during the measurement period. The total charge transferred is direclly proportional to the concentration 
ol glucose in the sample being measured. 
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[GlucDseJ^^^fGlucoseJ,, 



, x (1-K(T-23°C)); 



wherein T is the environmental temperature fin °C) at thP timp of th* ~ 
». »rom the following regression equation: "e sample measurement and K is a constant derived 



Y = KCT.23) P 



wherein 



(Glucose) 



measured at 23 *C 



[Glucose], 



a!T*C 



measured afT'C 



due ,„ hema i fe S5S i5ZSSSS^i3S 0 ' human whole btood is e ™ 

ssaitsr ,orm) - may te - h ^ « 
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CHOLESTEROL 


CHOLESTEROL 
ESTERASE AND 
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1.4- BENZOOUINONE 
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TABLE 1 . 


(continued) 






ANALYTE 


ENZYMES 


REDOX MEDIATOR 
(OXIDIZED FORM) 


ADDITIONAL 
MEDIATOR 


5 


LACTATE 


LACTATE OXIDASE 


FERRICYANIDE 


2,6-DIQHLORO- 
1,4-BENZOQUINONE 


10 


LACTATE 


LACTATE 

DEHYDROGENASE AND 
DIAPHORASE 


FERRICYANIDE, 

ETHOSULFATE, OR 

PHENAZINE 

METHOSULFATE 




1$ 


LACTATE 

DEHYDROGENASE 


DIAPHORASE 


FERRICYANIDE. 
PHENAZINE 
ETHOSULFATE, OR 
PHENAZINE 
METHOSULFATE 






PYRUVATE 


PYRUVATE OXIDASE 


FERRICYANIDE 




SO 


ALCOHOL 


ALCOHOL OXIDASE 


PHENYLENEDIAMINE 






BILIRUBIN 


BILIRUBIN OXIDASE 


1-METHOXY- 
PHENAZINE 
METHOSULFATE 




25 


URIC ACID 


URICASE 


FERRICYANIDE 





[0046) In some of the examples shown In Table 1, at least one additional enzyme is used as a reaction catalyst. Also, 
some of the examples shown in Table 1 may utilize an additional mediator, which facilitates electron transfer to the 
oxidized form of the redox mediator. The adcfitional mediator may be provided to the reagent in lesser amount than 

30 the oxidized form of the redox mediator. 

[0047) When compared to the preferred embodiment of the closest prior art biosensor test strip, disclosed in Pollmann 
et al., the present inventive biosensor has the following distinguishing features: 

1 . reagent well 9 is 30% smaller; 

35 

2. when the working and counter electrodes are substantially the same size, the exposed surface area of the 
counter electrode in the reagent well is less than the exposed surface area of the working electrode in the reagent 
well; 

to 3. a smaller amount- of reagent is needed in the reagent well (4 microliters of reagent vs. 6 microliters of reagent 

in the preferred embodiment of Pollmann et al.); 

4. a smaller spreading mesh is needed; and 

45 5. air vents are included on opposing sides of the reagent well. 

[0048) A smaller sample volume requirement to properly dose the test strip means fewer underdosing errors ytW\ 
result. This result is especially important for those persons, such as infants and the elderly who have difficulty in ob- 
taining a reasonably sized blood drop after pricking their finger with a lancet. The present inventive strip makes it easier 

so for a current measuring meter to discriminate low sample volume dosing errors. Also, using less reagent per sensor 
increases production volume lor mass producing sensors. Further, providing side air vents near the reagent well re- 
duces the occurrence of air bubbles trapped in the reagent welt, which results in lewer testing errors. 
J0049J The present invention has been disclosed in the above teachings and drawings with sufficient clarity and 
conciseness lo enable one skilled in the art to make and use the invention, to know the best mode lor carrying out the 

55 invention, and to distinguish it from other inventions and what is old. Many inventions and obvious adaptations of the 
invention will readily come to mind, and these are intended to be contained within the scope ol the invention as claimed 
herein. 



8 



EP 0 874 984 B1 

Claims " 



10 



15 



1. A device (1) for detecting or measuring the concentration of an ahalyte, comprising: 
a first electrical insulator (2)- 

electrical insulator (2) electrically conducting matenals and being supported on the lire! 

dSTacS^^^^^ 

a reagent (11) for detecting or measuring the concentration of the anaMe me reaoent Hi w,,h c . 3 n,r ,k 
a spreading mesh (13), overtaying .he cutout portion (6) and affixed to the second elecrica. insubtor (3), 



characterized in that 



3° 3. Thedevice ol claim 1. wherein the cutout portion (8) is 4 millimeters by^.ami.nmeters. 

4. The device of claim 3, wherein the spreading imesh (13) is 6 miHimeters by 5.8 millimeters. 
^ 5. The device o. Cairn 4, wherein the spreading mesh (,3) is impregnated witt, dioctylsodium sullosuccinate. ' 

6. The device o, Cairn 5. ^hr*W h ^„^^ -((fc — 

7 : id^unrcec^r^ 

Patentanspruche 
^ 1. .VbhW^(i)z«m Bl a S se 0 bd^M^ 
einen ersten elektrischen Isolator (2)- 

•. --taeS^ 

elektrischen Isolator (2) gehalteTwerden * sind und au ' dem e ' s,en 

"se:Ed!e^ E ^ wobei das Reagens «,„ im 

e,nVe rt eH U ngsne b (,3).dasuberdemAusschnme a( 8).ieg.undamzwei,en 



dadurcb gekennzeichnet, daB 
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der Ausschnitteil (8) eine kleinere Oberflache an der Gegenelektrode als an der Arbeitselektrode f reflaBt 
das Verteilungsnelz (13) mil einem Tensid impragniert 1st, 

der Ausschnitteil (8) und das Verteilungsnelz (13) von hinrefchender GroBe sind, um eine Vollblutprobe von 
wanigstens etwa 9uJ zur Analyse des Anafyten aufzunehmen, und 

das Verteilungsnetz (13) am zweiten elektrischen Isolator (3) mit einem Band (14) befestigt 1st, das ein Haft- 
mittel auf der einen Seite sowie ein Loch (15) aufweist, das wenigstens elnen Tefl des Verteilungsnetzes (13) 
und des Ausschnitteits (8) freigibt, wobei das Band (1 4) auch wenigstens eineh Schlitz (1 6) In der Nabe des 
Lochs (15) umfaBt, um so wenigstens eine Entluftungsoffnung bereitzustenen. 

2. Vorrichtung nach Anspruch 1, wobei das Band (14) Schlirze (16) an gegenuberliegenden Seiten des Lochs (15) 
umfaBt um so zwei Entlurtungsoffnuhgen bereitzusteilen. 

3. Vonichtung nach Anspruch 1 , wobei der AusschnitteB (8) 4 Millimeter auf 4.2 Millimeter isL 

4. VonktotungnachAnspr^^^ 

5. VorrtotungnachAnspr^^ 

6. Vonichtung nach Anspruch 5, wobei das Loch (15) im Band (14) im wesentBchen den gesamten Ausschnitteil (8) 
20 freigibt. . x '■ 

7. Vonichtung nach Anspruch 1 oder 6. des weiteren umfassend ein StrommeBgerat in elektrischer Verbindunq mil 
der ArbeHs- und Gegenelektrode. , 

25 

Revendications 

1. Dispositif (1 ) pour deceler ou mesurer la concentration cfun analyte comprenant : 

3° un premier isolaleur electrique (2), ' ' ■ 

une paire d'electrodes (4, 5) consistant en une electrode de travail et une contre-eiectrode, substantiellement 
de la meme taille, les electrodes (4, 5) elan! constitutes des memes niateriaux electriquement conducteurs 
et etant supportees par le premier isolateur electrique (2), 

un second isolateur electrique (3). recouvrant le premier' isolateur electrique (2) et les electrodes (4 5) et 
35 comportant une partie decoupee (8), 

un reaclif (11) pour deceler oU mesurer la concentration de I'analyte, le reactif (11) couvrant substantiellement 
les surfaces d'electrodes exposees dans la partie decoupee (8) et etant en quantite suffisante pour analyser 
Panalyte dans un echantillon de sang complet d'au moins environ 9 microlitres et 

un tissu maille diffuseur (.13) recouvrant la partie decoupee (8) et attache au second isolateur electrique (3), 
caracterise en ce que 

la partie decoupee (8) expose une surface plus petite de la contre-electrode que de relectrode de travail 
le tissu maille diffuseur (13) est impregne o"un surfactant, 
la partie decoupee (8) et le tissu m 

de sang comple! d'au moins environ 9 micr olitres pour analyser Tanaryte et 
le tissu maille diffuseur (13) est attache au second isolateur electrique (3) par un ruban (14) comportant un 
adbesil sur un cote et un trou (15) qui expose au moins une partie du tissu maille diffuseur (13) et de la partie 
decoupee (8) et dans lequel le ruban (14) comporte au moins une fente (16) pres du trou (15) creant de cette 
50 tacon au moins une prise d'air. 

2. PispbsiMf selon la revendication 1 . dans lequel le ruban (14) comporte des fenles (16) sur les coles opposes au 
Ifou (15), creant de cetle facoh deux prises d'air. 

Disposilif selon la revendication 1; dans lequel la partie decoupee (8) mesure 4 millimetres sur 4,2 millimetres: 
Dtspositil selon la revendication 3. dans lequel le tissu maille diffuseur ( 1 3) mesure 6 millimetres sur 5,8 millimetres. 



3. 
4. 
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Sjte L2S» ,a reVendiCa,i0 " 4 ' danS ,equel ,e 8550 maiW6 (13) est imprijgng de sulfosuccinate de 

J5 
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Fig. 5 

14 



